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Abstract  
Understanding the concept of place is critically important for urban design and place-making 
practice, and this research attempted to investigate the pathways by which perceived urban design 
qualities (PUDQs) infuence placeness factors in the Chinese context. Twelve hypotheses were 
developed and combined in a structural equation model for validation. The Tanhualin historical 
district in Wuhan, China was selected for the analysis. As a result, place attachment was verifed as a 
critical bridge factor that mediated the infuence of PUDQs on place satisfaction. Among the fve 
selected PUDQs, walkability and space quality were revealed as the most infuential factors 
associated with place attachment and place satisfaction. Accessibility was actually indirectly 
benefcial to place-making via the mediation of walkability. Corresponding implications and strategies 
were discussed to maintain the sense of place for historic districts. 
 
Introduction  
Since the 1970s, the notion of “Place” has earned increasing attentions from the academics 
especially in social science. In many historical places, the ‘sense of place’ (Jivén and Larkham 2003), 
or the so-called ‘genius loci’ (Norberg-Schulz 1980), tends to emerge when a vivid living scenario 
coincides with the richness of townscape through the intertwining of activity, image, and form 
(Carmona et al. 2003). The relationship between humans and space is anchored in dwellings 
(Heidegger 1975), and therefore, people’s judgement of the urban space refers not only to the built 
environment attributes but also to the perceptive dimensions in which meaningful representations 
of, and emotional connections to, the people and the environment are established (McCunn and 
Giford 2018). However, from the second half of the twentieth century, many East Asian cities have 
enthusiastically adopted enterprising plans to strive to promote themselves as regional and global 
hubs (Shim and Santos 2014). For economic and political purposes, substantially increasing number 
of resources and corresponding amount of effort have been invested to establish urban spectacles 
and landmarks, while the uniqueness and local favour of a place has been ruthlessly eradicated, with 
standardized and homogenized urban images becoming overwhelming (Morley 2009). The unique 
individuality and original characteristics of historical places have been replaced by what is called 
‘Space Left Over After Planning’ (SLOAP) or ‘Lost Space’ (Trancik 1986), resulting in an increasing 
sense of ‘Placelessness’ as described by Relph (1976). For instance, since the 1980s, in China, the 
ongoing regeneration projects have swept away a large percentage of historical districts (Wu 2003), 
leading to an impending crisis of urban identity on a much larger scale even than what happened in 
the Western countries during the 1960s and 1970s (Chapman and Larkham 1999).  
Accordingly, the role of “Placeness” contributing to urban life and social cohesion has been 
increasingly noted by many scholars across disciplines. The characteristics of a place, such as 
liveability, quality, and identity, have begun to appear frequently in the discourses of urban 
planning, environmental psychology, and tourism management to accentuate the tie between 
people and place (Proshansky 1978; Gospodini 2004; Sepe and Pitt 2013, 2014; AbouShouk et al. 
2017). For instance, placeness and other related concepts have often been mentioned in the 
environmental psychology literature, and person–environment (P–E) ft models have been proposed 
to correlate with psychological well-being (Phillips et al. 2010). The place-related psychological 
dimensions, such as place attachment, place identity, and place satisfaction, have been defined with 
psychometric approaches (Ramkissoon et al. 2013; Jorgensen and Stedman 2006). In the tourism 
literature, the term “sense of place” or “placeness” has been emphasized either as a predictor to 
behavioural intentions or a mediator that affects some aspects of tourism (Yuksel et al. 2010; Ram 
et al. 2016; Lee and Shen 2013). In the urban planning literature, Manzo and Perkins (2006) revealed 
that cultivating positive meanings and emotional ties to places promotes preservation behaviours of 
place identities and suggested paying more attention to the interaction between place meanings 
and planning impacts. It has been emphasized that the subtlety of how people perceive a place is an 
important component of social dynamics and is critical for proper decision-making and sustainable 
planning (Tan et al. 2018; Addison et al. 2013). Accordingly, urban design approaches such as mixed-
use, diversity, walkable districts, easy access, and convenient transportation options, have been 
positively incorporated in place-making implementations (Stedman 2003). Some specifc built 
environment attributes (e.g. accessibility of the nearest activity centre, sidewalk quality, street 
density, and land use) have been adopted to investigate people’s perception of place meanings and 
their travel behaviours (Zhang and Zhang 2018).  
Although these previous studies have well documented place-related concepts and urban design 
strategies individually, few attempts have been made to associate these two groups of factors and to 
evaluate how perceived urban design qualities (PUDQs) contribute to place-making practice. 
Moreover, PUDQs as predictors of place attachment have not been well studied, and far less 
attention has been paid to how place attachment plays a bridging role between perceived urban 
design qualities and place satisfaction, which is considered as an important outcome measure of 
placemaking implementation (Zenker and Rütter 2014). In order to fill these knowledge gaps, this 
study aims to investigate the pathways by which PUDQs influence placeness factors in the Chinese 
context with quantitative estimations. Twelve hypotheses were developed to establish a theoretical 
model for validation via structural equation modelling (SEM). This research takes a case study of a 
historical district in Wuhan, a representative city in Central China, as it has witnessed not only 
booming momentum in urban design implementation but also rapid change in cityscape. Some 
critical contributions to the existing literature are realized in several ways. Theoretically, this 
research attempts to establish a conceptual model that involves important practical urban design 
strategies to explore comprehensive respondent effects on place-making in historical districts. 
Empirically, structural equation modelling is adopted to simultaneously analyse multiple sets of 
pathways via which PUDQs influence place satisfaction with various latent variables rather than 
individual observation variables, resulting in more accurate estimations. Using evidence-based 
methods, this study is beneficial to combine the weight of different urban design strategies in 
different scenarios for place-making optimization.  
The remainder of this paper is organized as follows. The “Literature review” section  briefly reviewed 
the literature on place-related concepts and PUDQs, and a series of hypotheses were proposed to 
establish a theoretical model. “Data and methods” section introduced the general methods, 
instrument of variables, data preparation, and background of the selected case. The “Analysis 
procedure” section introduced the procedures of data analysis. The “Results” section and 
“Discussion” section presented results that summarized the main findings along with discussions and 
implications. The “Conclusion and recommendations for future research” section concluded the 
article with research limitations.  
Literature review  
Place-making  
The term place-making has been variously defined and developed as a concept with the specific 
contexts of urban development. Dupre (2019) summarized some important findings through 
comprehensive literature review of placemaking over the past 25 years, pointing out that the term 
of place-making has become more complex and overarching rather than a general concept as 
before. Its connotation is beyond shaping physical built environment and also extends into a more 
comprehensive discourse associated with policymaking, investment, and cultural revitalization 
through different kinds of design process (Martin 2003; Schneekloth and Shibley 1995). Some other 
notions related to perceptions, such as experience, collective memory, narratives, and etc., are also 
linked with the concept of place (Habibah et al. 2013). Among those frequently mentioned 
keywords, sense of place, place identity, place creation, community, and neighbourhood are usually 
kept as stable sub-concepts with transdisciplinary characteristics, and also intertwine with 
comprehensive social concerns (Dupre 2019; Buckman 2016; Hassen and Kaufman 2016; Lombard 
2014; Pancholi et al. 2015; Motloch 1990; Friedmann 2007). 
Through formal and informal place-making processes, the geographic features of a place could be 
strengthened when spaces are endowed with meaningful characteristics (Schneekloth and Shibley 
1995). Place-making could be integrated with urban design implementations and processes to create 
liveable neighbourhood with affiliating ambience in which people enjoy daily lives whenever they 
work, visit, or take leisure activities (Kelly et al. 2016). A whole set of tools, e.g. improving public 
spaces and infrastructures within the community, could be adopted to achieve this goal by design 
professionals and governments. Four types of place-making oriented urban design strategies have 
been proposed, from physical attributes of the place to more intangible aspects, such as branding, 
marketing, and advertising (Williams and Lew 2015; Lew 2017). 
Placeness factors  
The notion of “sense of place” or “placeness” initially comes from the cultural geography literature 
and is defined as a composite emotion that tends to manifest an inclined feeling or behaviour for a 
space or a special physical setting (Othman et al. 2013; Jorgensen and Stedman 2006); it also refers 
to the affective, cognitive, and behavioural components of psychological aspects (Morgan 2010; 
Scannell and Giford 2010). Over time, these place-related concepts have been incorporated into the 
planning and architecture fields, involving top-down intentional approaches to shape people’s 
perceptions of a place (Cilliers and Timmerans 2014). In this research, the definition of place-making 
is enhanced from the perspective of urban design professionals, referring to a more thoughtful and 
purposeful approach to improving both the built environment and the embedded cultural 
characteristics. Furthermore, we combine our research approach with the tradition of cultural 
geography, since a successful place-making implementation should not merely consider the 
improvement of physical environments but should also acknowledge the subjective experience of 
inhabitants and social values. 
A place in the urban setting could be considered as part of the physical reality in which people’s 
subjective attributes might be incorporated, such as emotions, beliefs, and behavioural 
characteristics (Stedman 2003). Since placeness plays a vital role in connecting the physical and 
spiritual world, the emotional interactions that people establish with a place affect the way it is 
perceived and interpreted (Scannell and Giford 2010). The notion of place attachment refers to the 
emotional bond to a particular place (Stedman 2003; Fan and Qiu 2014) and related connotations 
embodied in the physical settings, emphasizing the potential role of a place in supporting 
worthwhile activities (Williams and Vaske 2003) and facilitating desired experiences of the public 
(Kyle et al. 2004). Other sub-concepts, such as place dependency and place identity, are oftentimes 
used in difference scenarios either as the synonym for place attachment or as its components 
(Jorgensen and Stedman 2006; Tsai 2012). The environmental psychology literature has addressed 
place attachment and its related environmental features and social behaviours and has discussed 
why people experience a sense of belonging to a specific place, indicating the potential of combining 
place-related issues with urban design discourse (Lalli 1992). 
The term “place satisfaction” also has appeared in discussions of environmental psychology, tourism 
management, and leisure and recreation (Sirgy 2010; Kyle et al. 2004). A broader definition of place 
satisfaction refers to a comprehensive evaluation of the perceived quality of a place in meeting one’s 
preferences for the spatial characteristics of a place and affiliated attributes like management, 
services, and other social aspects (Stedman 2002, 2016). Correlated with place attachment, high 
place satisfaction tends to be associated with positive outcomes, such as people showing a higher 
preference for a place and staying there longer (Hidalgo and Hernández 2001). In this regard, place 
attachment could be assumed as an antecedent of place satisfaction (Zenker and Rütter 2014; 
Zenker et al. 2013). In the tourism literature, meeting the needs of visiting a place with symbolic 
meanings is needed for tourists and would influence their satisfaction to a destination (Kwenye and 
Freimund 2016). Prior studies indicated that place attachment exerts a significantly positive efect on 
tourist satisfaction and further on loyalty towards a destination (Ramkissoon et al. 2012; Yuksel et al. 
2010; Prayag and Ryan 2012). In this research, place attachment and place satisfaction are involved 
as two important placeness factors because the compositional association with place-protective 
attitudes is helpful to facilitate humanized and pro-environmental ideas and actions in historical 
districts (Chapin and Knapp 2015). 
Perceived urban design qualities (PUDQs)  
A plethora of literatures have proposed PUDQs of the built environment as important concerns for 
place-making, including convenience, safety, accessibility, comfort, attractiveness, and maintenance 
(Ewing and Handy 2009). For instance, prior studies have indicated that environment pleasurability 
and space quality were significantly associated with physical activity behaviours (Lu et al. 2018; 
Lindelöw et al. 2014). Physical settings such as squares, streets, buildings, and all other related 
morphological elements in urban spaces function as a city’s hardware for fundamental socio-
economic functions—living, working, services, recreation, etc.—and human activities—
communication, movements, emotional experience, etc.—that physically and cognitively influence 
the affective experience in a place (Gehl 2011). As different human activities mix in the urban space, 
highly integrated coalescence and symbiotic interaction between urban functions and place 
meanings emerges and influence people’s perceptions (Besussi et al. 2010). More understanding 
about how human activities take place at various levels could also be obtained from urban functions 
and management, which act as software to reflect urban organization and policy-making (Voorde 
et al. 2011). For instance, one study revealed that shopping and leisure activities could strengthen 
visitors’ legibility of and dependency on a place (Shim and Santos 2014). Conversely, the dislocation 
of space and function may also negatively influence people’s experiences in a place that should have 
been attractive, causing spatial conflicts and disturbances (Zakariya et al. 2015). The perceived 
quality of a place is relevant to the interactive effect between human beings and built environment 
attributes and refers to how a place is regulated through the sensed service quality, maintenance of 
the physical environment, and other sensed orders related to place management (Kalali 2015) that 
either enhance or deteriorate a place. 
Promoting walkability is regarded as another important urban design concern (Credit and Mack 
2017; Johansson et al. 2016). A friendly walking environment could facilitate spontaneous activities 
and prompt social communication. Gehl (2011) described how incremental improvements with 
pedestrian-oriented strategies transformed Copenhagen from a car-dominated city to a human-scale 
city. Pedestrianoriented urban environments are beneficial for the working class, whose 
transportation and employment choices are constrained, and could also minimize the commute cost 
between work and leisure activities for the creative class (Florida 2002). There is a positive 
relationship between walkability and economic value (Pivo and Fisher 2011), as the diversity of 
people and businesses create ‘effective economic pools of use’ by increasing foot traffic and window 
shopping that foster patronization of stores, restaurants and cafes. Krizek (2003) pointed out some 
common characteristics of a well-accepted walkable environment, such as high density, small lots, 
mixed-use areas, and access to parks. 
Among the various definitions across disciplines and analytical contexts, accessibility offers the 
logistics that enable people to flow conveniently, establishing an equal, diverse, and efficient 
communication system that helps improve people’s transportation (Marshall 2004). For practical 
purposes, the “Three D’s” principle included the concept of destination accessibility (Cervero and 
Kockelman 1997). Accessibility is also regarded as helpful to increase the probability of attracting 
more people and casual opportunities for business. The key attributes of an accessible place include 
strategic locations, vicinity of transit nodes, and a networked system. The connotations of 
accessibility might vary based on how it is measured (Kwan 1998). Place-based metrics such as 
distance, time, and cost are usually applied to measure getting to a given destination (Horner 2004). 
However, it is necessary to account for individuals’ personal perception and those constraints that 
might limit their ability to visit a place (Miller 1991). Therefore, this paper adopts perception-based 
measures that balance individual constraints with subjective and contextual factors that may 
influence accessibility outcomes. 
The hypotheses and conceptual model  
Two place-related dependent factors—place attachment (PA) and place satisfaction (PS)—and five 
predictive factors of perceived urban design qualities—walkability (WK), accessibility (AC), space 
quality (SQ), urban function (UF), and management (MA)—are proposed, with all the corresponding 
variables. According to the above literature reviews, a series of hypotheses are listed below in a 
structural model to test the networking associations among these described factors (Fig. 1).  
H1. Walkability is positively associated with Place attachment.  
H2. Accessibility is positively associated with Place attachment.  
H3. Space quality is positively associated with Place attachment.  
H4. Urban function is positively associated with Place attachment.  
H5. Management is positively associated with Place attachment. 
6. Space quality is positively associated with Walkability.  
H7. Accessibility is positively associated with Walkability.  
H8. Place attachment is positively associated with Place satisfaction.  
H9. Walkability is positively associated with Place satisfaction.  
H10. Space quality is positively associated with Place satisfaction.  
H11. Urban function is positively associated with Place satisfaction.  
H12. Management is positively associated with Place satisfaction. 
FIGURE 1 NEAR HERE 
Data and methods  
General methods  
This study explored the pathways by which PUDQs influence placeness factors. Rather than 
measuring physical attributes, we applied psychometric approaches to examine subjective attitudes 
in measuring perceived urban design qualities. Measuring instruments were developed with 
descriptive items according to the existing literature and practical purposes. Confirmatory factor 
analysis (CFA) was employed with measurement models for all the latent variables to identify these 
factors. Reliability and validity should meet the required criteria before conducting a structural 
model for regression analysis. Then, a structural model was established connecting all dependents 
and predictors. If the model ft was accepted, multiple regressions were applied for path analysis to 
estimate the alignment between the PUDQs and placeness factors. 
Case background  
Tanhualin historical district, which is situated to the north-east of Wuchang town centre in Wuhan 
City, China, was selected for a case study. Tanhualin has a unique townscape and is a highly 
important historical district in China (Fig. 2). Bounded by Zhongshan Road to the east and Desheng 
Bridge to the west, Tanhualin includes several communities and covers the long, narrow spaces 
between Garden Hill and Pangxie Hill. Tanhualin’s main street is east–west oriented, approximately 
1.2 km long and 3–5 m wide. Since the 1860s, when ports along Yangtze River were opened to 
Western countries, dozens of historical buildings have nestled near the main street. By the 1930s, 
the scale and pattern of Tanhualin district had crystallized, attaining an area of nearly 70 ha. 
FIGURE 2 NEAR HERE 
The Pangxie Ridge in the northern part of Tanhualin is where the original Wuchang city wall was 
built. Different types of historical buildings were built along the relics of this city wall in picturesque 
disorder. Hillside houses, courtyards, hill steps, paths and alleys can be seen everywhere, structuring 
a spatially rich network system (Figs. 3, 4). With an integrated natural and built environment, 
Tanhualin historic district contains a large number of historical, cultural, and architectural relics, one 
of which is the Chongzhen Church, built by British missionaries in 1865 as the first church in Hubei 
Province. Later, the Renji Hospital was built and affiliated with the British parish. In 1868, Episcopal 
missionaries from the United States arrived in Wuchang and founded a boarding school for boys. In 
1871, the Boone Memorial School was established and later became Boone College (Wenhua 
College). In 1880, Italian missionaries enlarged their bishop’s offices, churches, schools, and hospitals 
near Garden Hill. In 1890, Swedish arrivals established a missionary base near the Tanhualin main 
street, including a gate tower, bishop’s building, consulate house, and clergy room. The Swedes also 
established the nearby Zhenli Middle School. As seen, individuals from the United States, Italy, and 
Sweden set up their own parishes in this area, erecting a number of buildings related to religion, 
education, health care, and residence. These buildings featured a mixture of European styles and 
local Jiangxia style dwellings, shaping the streetscape of Tanhualin district with unique 
characteristics. Near-modern Chinese celebrities also chose to live or work in this district, resulting in 
many residential buildings that contained local characteristics. 
Figures 3 & 4 near here 
After 1949, the newly established government redistributed original buildings by means of 
confiscation, expropriation, expropriation and redemption. Due to the influx of a large number of 
populations, the housing condition was not able to meet residents’ needs, and they began to make 
extension or transformation on these buildings. Some plots were replaced with new housings. 
Despite of these changes, the majority of the layout of Tanhualin area is still preserved with a large 
number of original buildings which were constructed since the Concession period, presenting a 
strong historical continuity and rich context of local urban morphology. Besides, the pedestrian-
oriented public spaces in Tanhualin area with authentic culture and traditional lifestyles make it a 
suitable place for this study. 
Instruments  
This research used a multi-item measurement for each construct via the following steps. First, all the 
factors were measured with the following questions based on evidence from the above literature 
reviews adapted for the research context. Second, items were measured by a structured 
questionnaire. After the questionnaire was drafted, a pre-test was performed with a sample of 52 
respondents to eliminate terminology and ambiguous expressions, ensuring easy readability for 
respondents. Finally, twenty-four items (Table 1) were retained in the fInal survey, which used a 
seven-point Likert scale ranging from strongly disagree (1) to strongly agree (7).  
TABLE 1 NEAR HERE 
Surveys  
The current study data were collected by a research team through a survey conducted between May 
and June 2018. Before the survey took place, this research team fInished the onsite fIeld 
investigation and documentation (Fig. 4). Each student of the research team distributed the survey 
independently on weekdays under good weather conditions. The survey lasted for three weeks, with 
even distribution throughout the Tanhualin area. The research team selected survey respondents 
through two stages. In the fIrst stage, 50 housing units were randomly selected within the Tanhualin 
area. In the second stage, 5–10 households were randomly selected from the selected housing units 
according the probability proportionate to population size principle, and one adult household 
member was chosen as the survey respondent using Kish Grid method. According to Trentelman 
(2009), place attachment was defIned as an indicator of local residents’ rootedness to the living 
environment, referring to their emotional bonds to the communities. Therefore, we adopted this 
precondition and only considered local residents in this current study. The purpose was to validate a 
local model, which is necessary for further development. The more generalized model describing the 
associations between placeness factors and PUDQs will be examined by taking other stakeholders 
(e.g. visitors, tourists, salesmen, and street vendors) into account in our future research for next 
step. The study eventually resulted in 397 total surveys completed by individual respondents, who 
had live there long enough and knew Tanhualin well. Each respondent received a gift after filling out 
the questionnaire. All respondents were properly guaranteed their privacy and anonymity.  
Among the raw data, 13 completed surveys were checked due to unexpected errors and were 
removed from the entries. Eventually, 384 completed surveys were selected for the final report with 
descriptive statistics below (Table 2). Among the final entries, there were 179 males (46.6%) and 205 
females (53.4%), with an average age of 31.6 (std.=5.3). Among the respondents, 59.9% of them are 
under 50 years old, and 51.2% of them have received education from college or above. Data entry 
was checked to ensure the absence of outliers or missing values for the measured variables. The 
approximate normality of each continuous variable was examined beforehand to meet the 
acceptable criteria (Hair et al. 2010) with skewness (value between − 1 and+1) and kurtosis (values 
between − 5 and+5).  
TABLE 2 NEAR HERE 
Analysis procedure  
Measurement model  
Confirmatory factor analysis (CFA) was applied to the measurement model for each factor, 
specifying the posited relations of the observed variables to the latent factors. CFA was conducted to 
extract the common variance into a single factor. According to Hair et al.’s (2010) recommendations 
(1) all the item loadings should be significant and exceed 0.5, and the cut-of factor loading should be 
0.60, while items with cross-loadings over 0.4 should be rejected as a means of item juxtaposition 
among several constructs; (2) convergent validity should be applied to reconfirm the qualification of 
confirmatory factor analysis. The internal consistency of all items within each construct could be 
measured using composite reliability (C.R.), whose value should be within the domain of 0.7 and 
0.95 as suggested; (3) the average variance extracted (AVE) by each construct should exceed 0.50.  
TABLE 3 NEAR HERE 
In Table 3, a list of goodness-of-fit (GFI) measures, including chi-square (χ2 ), normed chi-square 
index (χ2 / df), root mean square error of approximation (RMSEA), standardized root mean squared 
residual (SRMR), comparative fit index (CFI), and Tucker–Lewis index (TLI), are presented as 
acceptable according to the CFA criteria. Other indices were also accepted, as the factor loading of 
all items within the seven factors ranged from 0.630 to 0.928 and was significant at the p< 0.001 
level, the AVE values for all factors ranged from 0.525 to 0.802, and the C.R. values ranged from 
0.767 to 0.924, all assuring convergent validity for all factors.  
Discriminant validity was also tested to examine whether individual factors could be adequately 
distinguished from one another. The result was accepted as the suggested criteria (Fornell and 
Larcker 1981), since the AVE square root of each factor in bold along the principal diagonal (Table 4) 
is higher than the corresponding correlations of other constructs, namely, the of-diagonal elements 
in the corresponding rows and columns, assuring discriminant validity since this construct is more 
closely related to its measured items than to the other constructs. 
TABLE 4 NEAR HERE 
Model-fIt  
The Mplus 7.0 software was used to test the proposed structural model with the method of 
maximum likelihood estimation, and the result was good for acceptance according to the goodness-
of-ft (GFI) measures, demonstrating the model’s high quality (Table 5). All the advised model-ft 
indices were within acceptable criteria, including chi-square (χ2=451.221), normed chi-square index 
(χ2 /df=1.928), RMSEA=0.049, SRMR=0.054, CFI=0.964, and TLI=0. 958. Since the chi-square has 
been found to be over-estimated due to its sensitivity to sample size (Byrne 2001), causing 
unacceptable model ft indices, the Satorra–Bentler likelihood estimation was adopted to further 
optimize the result (Bryant and Satorra 2012): χ2=396.850, χ2 / df=1.696, RMSEA=0.043, 
SRMR=0.053, CFI=0. 970, and TLI=0.964. 
TABLE 5 NEAR HERE 
Results  
Descriptive  
The following sections provide descriptive statistics for the observed variables in the survey 
(Table 6). According to the requirement of approximate normality of each continuous variable, the 
skewness and kurtosis were all within acceptable criteria (Table 6). The mean of each variable item is 
presented in Fig. 5. The mean of each factor was also calculated for comparison, resulting in the 
scores of walkability and space quality of approximately 5.5, urban function and management of 
approximately 4.7, accessibility of approximately 5, place attachment of approximately 5.4, and 
place satisfaction of approximately 5.7. 
TABLE 6 NEAR HERE 
FIGURE 5 NEAR HERE 
Hypothesis test (direct effect)  
The proposed hypotheses in the model were tested by examining the path coefficients and related 
statistical significance (Fig. 6). The results in Table 7 reveal that 9 of the total 12 hypotheses were 
supported according to the p=0.05 significant level, and 6 of them were significant at the p=0.001 
level. 
TABLE 7 NEAR HERE 
FIGURE 6 NEAR HERE 
As the results indicated, walkability (β=0.411, p< 0.001) space quality (β = 0.304, p < 0.001) and 
urban function (β=0.140, p<0 .05) were important antecedent variables that directly, positively, and 
significantly affected place attachment, with a moderately high explanatory power (R2=0.551). The 
increase of these predictors mentioned above will make place attachment increase on various 
degrees. 
Space quality (β=0.574, p<0.001) and accessibility (β=0.114, p<0.05) were important antecedent 
variables that directly, positively, and significantly affected walkability, with a moderate explanatory 
power (R2=0.386). 
Mediation test (indirect effect)  
To avoid biased estimations due to the possible multivariate non-normal distribution, the bootstrap 
method was used to estimate the mediation effects between the described factors. In the 95% 
confidence interval, the result revealed that 9 of the total 11 hypothesized mediation effects were 
supported according to the bootstrap criteria that the path estimate of zero should not be contained 
within the confidence interval (Table 8); only 2 hypothesized mediation effects were rejected. 
According to the results, walkability (βindirect=0.141) had a significant indirect affecting place 
satisfaction via place attachment. The result shows that urban function (βindirect= 0.048) also had a 
significant indirect affecting place satisfaction via place attachment. For space quality, it 
(βindirect=0.169) had a significant indirect affecting place satisfaction via walkability, and it 
(βindirect=0.104) had a significant indirect affecting place satisfaction via place attachment. Space 
quality also (βindirect=0.081) had a significant indirect affecting place satisfaction via walkability and 
place attachment. For accessibility, it (βindirect=0.034) had a significant indirect affecting place 
satisfaction via walkability, and it (βindirect=0.016) had a significant indirect affecting place 
satisfaction via walkability and place attachment. Finally, the result turned out that space quality 
(βindirect=0.236) had a significant indirect affecting place attachment via walkability, and 
accessibility (βindirect=0.047) had a significant indirect affecting place attachment via walkability. 
TABLE 8 NEAR HERE 
Total effect  
The total effect is measured by summing up the significant direct effect and all significant indirect 
effects upon a certain factor, with the results shown in Table 9. 
TABLE 9 NEAR HERE 
for place attachment, its predictors were space quality (βtotal=0.540), walkability (βtotal=0.411), 
urban function (βtotal=0.140), and accessibility (βtotal=0.047), according to the descending order of 
the total degree of influence. For place satisfaction, its predictors were space quality (βtotal=0.481), 
walkability (βtotal=0.435), place attachment (βtotal=0.342), management (βtotal=0.185), 
accessibility (βtotal=0.050), and urban function (βtotal=0.048), according to the descending order of 
the total degree of influence. For walkability, its predictors were space quality (βtotal=0.574) and 
accessibility (βtotal=0.114), according to the descending order of the total degree of influence. 
Discussion  
Existing studies on urban planning and environmental psychology have highlighted the important 
role of placeness, yet the pathways by which urban design strategies and corresponding perceived 
urban design qualities influence placemaking implementation remain poorly understood. In this 
research, we used survey data in the historical district of Wuhan to establish a valid structural model 
aligning placeness factors with PUDQs, and 9 of the total 12 direct influences from PUDQs on 
placeness factors (hypotheses) were verified with an explanatory power. In the proposed model, 
place attachment was verified as a critical component that mediated the influence of several PUDQs 
on place satisfaction. Other than presenting consistency or discrepancy with some early studies, our 
findings also take a further step in investigating the pathways by which PUDQs are associated with 
placeness factors. Of the five proposed PUDQs, walkability and space quality were the two most 
influential factors associated with both place attachment and place satisfaction. Some prior studies 
have reported the general positive role of accessibility in place-making practice (Curtis and Tiwari 
2008), while our findings revealed that accessibility was actually indirectly benefcial to place-making 
via the mediation of walkability. This finding empirically explicated the mechanism by which 
accessibility contributes to urban design practice and reconfirmed the importance of walkability as a 
critical urban design strategy. The results also showed that the diversity of urban function directly 
influenced place attachment instead of place satisfaction, and management had direct influence on 
place satisfaction rather than on place attachment. These interesting findings made conceptual and 
empirical contributions that either reconfirmed or modified some previous understandings of urban 
design strategies applied to historical districts, especially in the Chinese context.  
Place attachment as a key factor 
The results validate the importance of place attachment as a critical mediator between PUDQs and 
place satisfaction. Unlike Ramkissoon and Mavondo’s (2015) study that assigned satisfaction as the 
determinant of place attachment, we conversely attempted how place attachment exerted effect on 
place satisfaction, which should be reasonably considered as the outcome measure of place-making. 
Our attempt is more for the purpose of prediction and the result is positive and significant as we 
expected. This finding is basically concurrent with some international studies in Singapore (Tsai 
2012) and Spain (Campón-Cerro et al. 2015). In historical places, place attachment could influence 
not only the economic function (business exchange between local merchants and customers) but its 
social function (communication and interaction between local residents and visitors). The similar 
contention could be found in previous studies which indicate that meanings constructively 
embedded within individual’s mind from unique destination attributes play a significant role to 
enhance one’s experience and increase the level of satisfaction with a place (Williams and Lew 2015; 
Ram et al. 2016). Subsequently, it is the other way round that positive feedback of satisfaction 
enhances the identity of a place and promotes its brand (Prayag and Ryan 2012). Taking the 
Tanhualin district, for instance, although faded from its most glorious age, it epitomizes the history 
of modern architecture in Central China with profound cultural connotations and is still a cultural 
symbol and one of the most important spiritual destinations of Wuhan, attracting innumerable 
tourists from around China every year. Although tourism and business often prevail in urban 
regeneration practices, the protection and carrying forward of cultural value and historical 
authenticity should be regarded as the source of power to sustain revitalization in historical places. 
Planning practices in historical districts should be cautiously guided with emphasis on place 
dimensions. Especially, it is critical to remain vigilant about the so-called ‘aestheticization of 
everyday life’ and its potential injury to the characteristics of historical places (Featherstone 2007); 
this trend has become the most fashionable carrier for cultural consumption grafted to a particular 
period of time and is often utilized as a gimmick to work with the production of space (Lefebvre 
1991). For instance, the New-World (Xin-Tian-Di) model in Shanghai has been widely duplicated in 
many cities in China, regardless of the distinction of geography, culture, and history. Consumption of 
historical places under the operation of commercial capital is essentially driven by business interests, 
although sometimes it is labelled with cultural revival. However, if economic indicators—GDP, 
income, taxes or competitive measures—account for dominance (e.g. rankings and vanity), the most 
important aspects—the communal well-being and satisfactory living of citizens in a humanized 
public place—could be more or less neglected (Luque-Martínez and Muñoz-Leiva 2005). In the 
process of market-oriented development, unilateral pursuit of economic effciency might inevitably 
cause conflict between public and private interests. The weakening of place attachment in historical 
districts would exacerbate existing problems and lead to the destruction of social cohesion, 
eventually negatively influencing the local economy in this area. 
Coupling urban design’s walkability and space quality with place attachment  
As the results indicated, of all the described PUDQs, walkability and space quality simultaneously 
served as the two most influential components associated with place attachment, which further 
mediated compositional effects of PUDQs to place satisfaction (PS). The result was well proved by 
the survey, in which the respondents gave higher ratings to walkability (μwk = 5.54) and space 
quality (μsq = 5.48) than other predicting PUDQs. The capillary paths and lanes that lead in various 
directions and intersect with the Tanhualin main street are very impressive walking experiences. A 
well-woven and clearly structured network is organically organized to connect important public 
buildings and nodes, forming a series of continuous public spaces with distinctive atmosphere. This 
finding is also consistent with some prior studies, indicating that people feel please when walking in 
the urban settings with scenic aspects, cultural meanings, and local characteristics (Abou-Shouk 
et al. 2017). Furthermore, the results indicated that space quality simultaneously exerted 
significantly direct influence on walking experience, place attachment, and place satisfaction. This 
finding is in compliance with previous studies of related disciplines (Wynveen et al. 2012; Prayag and 
Ryan 2012). Although prior studies have often emphasized the critical role of walkability in policy-
making, our study revealed that space quality had a higher total effect on place satisfaction, 
reminding researchers of the importance of properly attending to physical design strategies. 
Therefore, we highly recommend a deep combination between space quality and walkability, 
because a systematic coupling effect rather than simply adding the two without conjunction would 
be more powerful to support a good place-making implementation; in other words, a well-designed 
place must also be suitable for walking and other human activities. As the success of a walkable 
place is affected by how it accommodates human activities in an efficient, comfortable, and healthy 
manner, a comprehensive strategy that simultaneously invests in physical settings, infrastructure, 
and activity-based functions would be helpful, as proven by prior studies (Jorgensen and Stedman 
2006). In our case, the results indicated a mismatch among the described factors in the Tanhualin 
district. For instance, the increasing hypocritical beautification for commercial advertisement 
purposes was encroaching on the original image of this area and stood in contrast with problems 
including lack of places for comfort and relaxation, low quality of building maintenance, inferior 
sanitary conditions, little consideration for architectural amenities that help prevent unpleasant 
natural conditions, and absence of human-scale details such as ramps and hand rails. These 
problems detracted from a pleasant walking environment and prohibited the formation of place 
attachment to this historical place. 
Aims of optimizing accessibility  
Although the results indicated that accessibility had no direct influence on place attachment, 
implying that people may still hold positive attitudes towards Tanhualin even though it is not easy to 
get there, these results do not necessarily mean that accessibility should be completely neglected. 
The opportunity exists to make a positive contribution by improving accessibility, which exerted an 
indirect influence on both place attachment and place satisfaction. Since 1949, the population has 
exceeded the original accommodation capacity of the Tanhualin district, so people have begun to 
build extensions by blocking capillary spaces, thereby decreasing accessibility in this area. In recent 
years, with the improved economy and living standards, the number of private vehicles rapidly 
increased. Meanwhile, the logistics of the markets and shops in and around the Tanhualin district 
continue to produce considerable traffic load. The residents and shop owners must drive into the 
pedestrian area and park along the street, seriously compromising the safety and comfort of 
pedestrians in this area. Therefore, optimizing accessibility around historical areas could alleviate the 
internal traffic pressure and enhance place satisfaction. The potential value could be justified by the 
evidence that two subway stations have long been planned for construction in this area. However, 
establishing too much heavy infrastructure might be dangerous if the anticipated gain is very limited, 
because the total effect of increasing accessibility is much lower for other described factors. 
Moreover, negative impacts should be anticipated as more people might intensify the pressure on 
historical areas where infrastructure tends to be insufficient. Meanwhile, the difference should be 
carefully identified between increasing accessibility and attracting commercial opportunities 
because a commercially driven strategy may not be the only appropriate way to sustain historical 
areas. Overwhelming influence from the business sphere might be harmful to the unique 
characteristics of historical places, weakening the formation of local community. Examples from 
Fenghuang in Hunan Province, Yangshuo in Guangxi Province, and Dali and Lijiang in Yunnan 
Province have demonstrated negative results with too much competing commercialization (Bao and 
Yang 2012). 
Optimizing the urban function and place management  
The results showed that urban function has a completely indirect effect on place satisfaction, while 
management is of no significant influence on place attachment, but exerts a direct influence on 
place satisfaction. This finding suggested that place attachment could be a somewhat more 
introversive and spiritually driven factor, while place satisfaction could be more connected to 
hedonic attributes of external experience. According to the survey, respondents gave relatively low 
ratings to urban function (μuf = 4.68) and management (μma = 4.67), which compromised the 
overall quality of this area. Because of its adjacency to the Hubei Academy of Fine Arts, the 
Tanhualin area has gradually cultivated a renowned cultural context with rich history and culture 
accumulation where many artists have assembled for creative work, exhibition, and trading. 
However, its identity is not well supported by existing functions within this area. According to our 
investigation, among the 88 stores open along the main street (street peddlers and cart sales were 
excluded), 58% of them were eateries, accounting for almost two-thirds of all the business types. 
Although some of them were also operated as boutique shops and bars, perhaps in line with the 
needs of young customers, intensive competition among these homogenized business types was still 
problematic. Creative establishments, small sales, and entertainment account for 18%, 16%, and 2%, 
respectively. More cultural and historical enhancement is needed to improve the functional diversity 
in this area. Therefore, the careful positioning of a long-term target is required before initiating any 
functional plan for historical places. Although alternative ways are needed to promote the land value 
in a historical place, a strong vision should be established that ensures the protection of valuable 
cultural resources, which are the basis for the successful operation of all functions. Perhaps it is time 
to support and cultivate local creative industries that are closely related to the needs of a new era 
yet framed by the rich connotations of historical places. It is important to realize an organic renewal 
model that fully respects the local materials, heritage, culture, history, and characteristics of 
historical places. 
Conclusion and recommendations for future research  
Investigations about how people perceive historical places and what makes these places satisfactory 
continue to be important for urban designers, architects, environmental psychologists, and 
sociologists. Building a space endowed with a sense of place should be based on parallels between 
place-making strategies and helpful urban design strategies. For this purpose, a structural equation 
modelling technique was employed with attitudinal variables to investigate the pathways by which 
PUDQs influenced placeness factors, and the structural model was validated with an explanatory 
power. The results presented how these factors synthesized a composite impact on historical places 
with highly accepted validity of the proposed model. In this model, place attachment was verified as 
a critical component that links PUDQs to place satisfaction. Among the five proposed PUDQs, 
walkability and space quality were presented as two most influential factors associated with place 
attachment and place satisfaction, implying a need to couple these two PUDQs for a successful 
place-making implementation. To improve the environment pleasurability in historic districts, more 
attention should also be paid to details such as providing relaxing, comfortable places, improving 
sanitary conditions, adding hand rails and ramps, and fostering pleasant plantings. To optimize urban 
function and place management, types of different amenities should be pre-planned to have an 
equal mix of eateries and creative cultural industries to maintain the sense of place. 
Nevertheless, further work is still needed to diminish some possible limitations in this study. First, 
we only considered local residents in this current study, as the purpose was to validate a local model 
which is necessary for potential extension rather than to examine a more generalized model, which 
is to be tested when other stakeholders are taken into account in our future research as the next 
step. 
Second, as our study was conducted based on a Chinese case and relevant cultural background, 
where participants are mostly local or domestic, there is a need to test more cases to further 
validate the proposed model in different contexts. Comparisons from cases in other countries could 
be examined to test the cross-cultural connotations in a broader background. Third, bias might exist 
for the model estimates because of the ignorance of respondents’ personality traits if they are 
possibly associated with dependent variables. Finally, understanding geographical, financial, and 
other constraints by asking additional questions may contribute to more generalized discovery in the 
future study. Moreover, other possible urban design qualities could be involved as independent 
variables to enhance the proposed model for a more comprehensive and powerful explanation. 
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